Both peripheral displacement thresholds and measurement of optic disc parameters have been advocated in the early diagnosis of glaucoma at the stage before scotomata are detected on conventional visual field assessment. The peripheral movement displacement thresholds were measured in 50 eyes of 50 patients with ocular hypertension and a significant correlation was found with neuroretinal rim areas measured using a computerised image system. There was also a significant correlation with optic disc diameter but no correlation with cup-disc ratio. The results support the proposition that measurement of peripheral movement displacement thresholds may be a useful tool in the detection of early glaucomatous optic nerve damage. (Br_J Ophthalmol 1994; 78: 291-294) 
The use of newer psychophysical tests of visual function as tools for detecting early glaucomatous visual loss are currently receiving increasing interest. These tests include measurements of peripheral and central colour contrast sensitivity,'2 colour vision,3 and flicker sensitivity. 4 In a previous publication,5 peripheral movement displacement thresholds (MDT) were shown to discriminate between glaucomatous and normal eyes, and it was suggested that decreased sensitivity of motion detection may predict early ganglion cell damage in patients with ocular hypertension but with normal automated fields. This may relate to the early selective loss of large ganglion cells which has been shown to occur in glaucoma. 6 MDT may therefore become a sensitive and selective measure for detecting early glaucomatous visual loss, since it is well known that significant 2 24 Intraocular pressure (mm Hg) ganglion cell numbers are lost before conventional field tests become abnormal.7 '8 Another area which has gained considerable interest in recent years is optic disc morphology in relation to glaucoma and ocular hypertension. As with the newer psychophysical techniques, it has been shown that changes in certain optic disc parameters, in particular neuroretinal rim area, may precede visual field defects.9"2 More recently, the measurement of optic disc morphology is becoming a more realistic method of longitudinal follow up, with the introduction of the scanning laser ophthalmoscope which gives fast and accurate analysis of optic nerve morphology without the need for mydriasis.
"
If MDT results are related to ganglion cell function we might expect there to be a relation between the anatomical appearance of the optic nerve and its physiological function. In this study we used conventional optic disc photography together with computerised analysis of two dimensional disc morphology in a cohort of patients with ocular hypertension in order to assess the relation between optic disc parameters and what is believed to be a functional test of ganglion cell activity, the MDT.
Materials and methods
Fifty patients with ocular hypertension having a mean age 61 years were studied. The results from only one eye of each patient were used for subsequent analysis. All patients had intraocular pressure (IOP) greater than 23 mm Hg with a mean of 26-9 (SD 1-8) (Fig 1) Optic disc photographs were taken after mydriasis with the Canon CF-60U retinal camera. Two slightly eccentric views were taken so as to allow pseudostereoscopic viewing of the discs. Keratometric measurements and refractive error (spherical equivalent) were recorded. The photographs were then analysed using a computerised image analysis system (Thot Informatique, Pr Bechetoille, Angers, France) which estimates dimensions and areas using calculations based on Littmann's formula and corrected for the Canon retinal camera. This system has been shown to give reproducible results in a previous study.' 4 The optic disc was outlined manually with reference to stereo photographs using the inner boundary of the peripapillary scleral ring.'5 The outline of the disc cup was drawn in a similar fashion based on the contour ofthe rim and not on pallor. The disc measurements were made without knowledge of the MDT results. Values for vertical disc diameter, vertical, horizontal, and surface area cup-disc ratios, and surface areas of disc, cup, and neuroretinal rim were recorded.
Results

MOVEMENT DISPLACEMENT THRESHOLDS
The mean displacement threshold for all 50 eyes was 5 * 54 minutes of arc with a standard deviation (Fig 3) , they do not vary significantly from the normal distribution as calculated by the Kolmogorov-Smirnov test for normality (p>O0O5).
There was no significant correlation between MDT and IOP, or cup-disc ratio. However, there was a significant correlation between MDT results and neuroretinal rim areas ( Fig 5) ; r= -043, r2=0-19, p=0-0017, equation of line: Y=-0-063 X+2. There was also a significant correlation between MDT and disc diameter (Fig 4A) , although the relation was not as strong as with neuroretinal rim area: r=-0 35, r2= 0-12, p=0Q011, equation of line: Y=-0 039 X+2 02. As expected the correlation between diameter and neuroretinal rim area was highly significant ( Fig 4D) ; r=0-85, p<0Q000001. The association between neuroretinal rim area and MDT was also significant when analysed using non-parametric methods; Spearman rank correlation coefficient=-0 -37, p=0 009. 
